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consumers for protec Kon of their shibetneden, : Its first practice 
etutfs for family consumption might have been 
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With the growth of saebmee in this end ether countries, and 
With the imtroduetion of new methods end equipment for harvesting crops, 
Pate interest in artificial drying expended, Tho value of drying for safe Me 
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Lom, feplehh sate, cence where lazgo etoy yialie ure ponstbie tat Wass 
elimtic conditions = cach that rts rope bemot be eurd wit ’ 
= me “application of the atroet heat principle ‘to grein ‘and for- 
age drying has probably been the most outetandins development in recent 
years. Hovever, future research may show the desirability of partie! 
dzying of forage in the field or of wilting to reiuce the ueteht in 
hauling ond the total quintity of water to be renoved by artificiel — 
means. Research dealing with the fundamental requiremonte involved in 
the evaporation of moisture fron sush substances my indteate nore 6oo- 
nomi. Gal ways of drying, such as the “pplication of the vacuum principle 
end still other methods as yet unimagined. 

‘Dehydration, according to Webster, moans the *renieving fee fron 
voter.” However, the evaporation of all moisture from agricul turel 
products 1s not necessarily desimble or prectiexble. I+ hes been found, 
however, that by edueins the moisture content of various commoditios to 
between 10 and £5 por cont - depending upon the comodity - that the dete. 
rioreting action of such agencies os bacteria, yeasts, moulds, insecta, 
enzymes and probably certain purely chemical reactions, could bo arrested. 
In the ease of some product ~ particularly drici fruits - « preservative 
ouch ee eulfur @ioxide is nocessery becouse or ‘the ‘ctumereial ‘imprectica- 
bilsty of securing the lov netsture content nesesscry end the dried fmt 
would othervise lose its atimactive end stable fom. ae 

; % The removal of moisture hos been divided into three classes: a) 
ascii | dieters aiken ‘and 4a dade en ths” (2) Staperntien = cndeo" , 
drying is brought about by artificial heat eugmented by natural draft; 
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969, 5 of she moisture of the product - 








5 Jetway, ‘the higher ‘the cement. "ina Deli diacaaoneal 
ing sia, end the higher the air velocity, the more rapidly would evapo 
‘Patjon take plece from a free water surface, But with the complex — 
(eellular atructure and ghemical nature of fruits, 1 | ein, 
and Forage. erop tissues, evaperation is retarded to a lower rate than 
from a free water surfece, Th some pooduete where conditions are such 












that surface evaporetion exceote the rate of motsture difvuaten to the 
surface, the surface becance Gry and hard ond the moisture esepes with 
Atefiealty - © sort of case hetentng takee pleco. Because ef this 
fost, Aintomdttent drying or the wee of high huniaity air my be necos- 
sary with sone producto, 
ae “DedLinetion of Host ss 
: ‘hare axe threo systons commonly used in the epplication or os 
utiiization of heat for drying egrioul turel products. : with the in~ 
direct adietion netnod, oat is trensfarred to the Product or to tho, 
auying abr through ‘he intemnodiave ageney of & eteon botier ent stenn 
heating ole. “Wen. the aivect radiation method 1s used, radiant oat 
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which is of comparatively recent date, utilizes the vroducta of com 
bustion direct from a coke or ofl-burning furnsee. The letter method 
is usually the mont efficient end is prefereble when the product to be 
avied WiLL not be injured by coming in direct contest with the products 
of eotibustion from the furnace and when fire hararie aro not too erect. 
With either the direct of indirect radiation method, almost ony aveit- — 
able fuel may he applicable but » cleem burning fuel is essential with 
the direct heot mothed, While the cost of electric energy for heat- 
ing te prohibitive in drying moet agricultural products at the present 
time, ite use for this purpens may be expected to inorease with ismrove- 
nénte in drying wether and methode, 
 Hletery 

While the process of aryitg curtain produsis of the so%1 may be 
considered “es ole a8 the nilis," 4t was not unti2 comparatively redent 
years that experimental driers were built in this country, the seape of 
tdheiemmengedh Wa aed ie samen ievtatigitions rectisdl,” 
ent the mamufa¢ ' dotmerciel units bos. — fp: c 

the Tide ¥eferwive to Table drying seems to be that recounted — 

deHooing Husbandry,” vy Jethro Tull, published in Lav; the actual 

ably bednz about 1700. This was ocesstoned by the fzct, as 

related by him, that “e farmer cannot thrive who, for weat ef money, is 
obliged to well his whént under 8 shilling: « bushel, wat Af he wilt sel 
deat, he imet keep 4% when cheap.” He goes on to relate that a neighde 
Oxfordshire, England, @ried wheet for many years by drying it 
irelott tin malt kin with no other fuel than clean wheat ea 
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learned by eny other mans then practice.” 

a 1 sowd We noted here that the reecon for his drying me ‘0. 
overt apotiece when Rept for Le portots of tine. “a 





, Rho sum, however, is doubtless ‘the oldest drier and is used et 
ent. Fim, Wut we cannot almys depend upon O14 dol to fumish 
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pana ahead Gavan nen fev dnving sroms, about 1880. As fow yours 
Jeter ertisioia) apthote vere wet in ézyine waimte. 2/ Hon, euameL 
Kerren ta the marthode ane hace ertifioially arying walmts in ‘the 
: : Mes, o8 fellows: | “™ hand Lins the mite I cure in hey heuens 
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Yow driers axe perfected te the » extant that large quantities of walaxts 
fe tho Weot Coast aro artifietally G@ried ca voll as fruits 2 vegetables. 
aye “the tizet attempts at artificial drying of force erope were prob- 
ably ‘tnaagureted by the Us 9 8, Depertaent of Agriewlture in 1910, at Hatta, 
tiesourt.2/ A year later Arthur J, thgon built an outfit at Vest Point, 
Miaoiseippi. “The Bayley Co. of itklwmulwe, Wisconsin, 4m 1928 budlt © 
“Gehyarator for the Mocracken Land Cos, of Houston, Tanne. The Loutevilie 
Drying Machinery, Coe of Louisville, Kontucky, otarted experimental work 
ebout 1015, Pron 1915 to 1925 there semied to be Little interest along 
his Line with sbout the only vork going formrd teing thet of Mason end 
the Loutevillec Company, ‘each of vhom vas making improvenonts on thetr 
ariors. ‘During 1925 the interest fm dohydretore gained momentum and has 
boon gotting larger euch your, The Louisiana Agricultural Experinont 
Station was probably the first State experinmt station to begin tnvestt. 
gational vork long thie Line. “The U. 5, Departaent of Agriculture, 
other State dgricwlturad experinent ‘stettons, coumerctel concerna, and 
various: Sndtviduels have cach yut furth sonsiderable sue of money $n. 
en effort to bring shout thio develeyamt. ie 
ahs With the epread of the cmbine in the nmic sections 13 wan foun 
geeeenery +o investigate grain trying. While commercial grein driers 
had been used for many yeete in teminal dlevators ané flour mille, arti 
“yin of giwin fas never beon practiood to eny extent on the farm, 
etiadcnpeninicgenaheraagh glared inition cost and the extrene 
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los jm weiatewre content for safe wtomge in arens where artificia, 
drying ms at one ‘ino considered essenticl for the euscenstul Tro 


, the combine, However, the use of grain drying oquignent 18 still. of 
considerable | importance to country end tommina} elevator operators. 


The early attempts to ary com ertifietally ere - probably asso- 
tated | with the development and se of grain driers, an this te 7 
ocutpnant 4 is suitable for axying practicelly any cereal ne. Phe 
drying of seed corn on the cob, however, Ee ca ae i oe 
of oquimment as shelled com or aul) grein te helé in thin layers in 
the ariere for unifom arying. Severe Stato experiment tations have 
done considerable work in en eftert to develep suitable equipment unt 
methods for ‘handling seed corn during wet soosona, 

. i Gomereisl grain ériere have Doon used for many years in ioe 
mils in the Gouth oma such squipment 
combine ts used for harvesting rice. The Departacnt of agricul ture 
began & stuty of somo of the mechaniee) ent economic factors involved 
4a rieo drying in 1929 end teste have been mde on both experimental 
end comercicl units, In 1926 investigational work was begun on cotton 
drying and two types of driers for seed cotton have boon developed by 
the nitea states Depertnen? of Agrieul ture, 


seers to be essenttel when the 








—" are approxin ately 2 » state agriow ture. expe stations 
with active projects dentine with ha artificial drying of farm products. 
the United states Departnant of scrtoulture, 2 Se ee 
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tho ntereot which has boon taken in thie eubject bas deen inoue 
about in sae eases by the introduction of new nethods and equigaent 
for harvesting grain oropo. ‘ other enses 4% has enmued froa a 
desire to eliminste woother hazards at harvest ‘thu, to insure nate 
storace and traneporte tion of otherwise perishable producto, %o. yetues 
weight in chipping, or to obtein a high or wiifoma quality product, 
While there is little otetistiesl material available showing 
the quantity ant value of yrotuets dried emually in tho Unttet states, 
figures are available wach will ave come Adee of the importence of 
this method of erep processing. A survey by the Department of Agrt- 
culture in 1918 disclosed the fact that there were in this country at 
7 least £90 grain elevators equipped with grain driers having « total 
capacity of about 5,548,000 bushels of grain per day of 24 hours. 
During tho World var 8,905,158 pounds of dried vegetables wore shipped 
to the U. &. Amy overseas, ‘In 1029 dried fruit products totaled 
epproximately one billion pounds, of which « ¢ considerable portion wes 
dried artificially. ‘During the same yeux sbout 3,047,000 pounds of 
aried peaches and 5,666,000 pounds of dried pears were exported. _ The 
everage annual production betwoen 1985 and 1027 An pounds of dried prot. 
uct totaled 24,040,000 pounts for apples, 43,120,000 for hatha ten 
45,000,000 for peaches, and 6,886,000 fou peers. In 1925 the produs- 
‘ | ton of dehydrated prunes ts bok 290,000,000 pois. yng 














y been the most outstanding development in recent yeors. 





= Bw 





Pigs wane x Sook e> sikh 8 mine 2008 wa fate vawnabat 

_ trtamtage ban edadoe wax 20 ante vata act qs snene cea ak dpb 
| a atch hove aod $1 aoawn otto wt “seman atety pniseeried 40% 
‘stor oranat of yout? onaraal te sbuisad weiter otautain of extomh 
conten o# ,adoartony aléadalung ontymeiite ‘to mabtatoqenond fas ones 
sfoctons (Alay oemtine 20 dnt 2 asta ot 0 niacin at éytor 

| | pelos oleae Latnots: Laeasezeate aftwel ot exol oft oe 
sores Boma als ab Eltamats BolwD ateubom to omer tue ytttumy odf 
| “ye constrogat ot 10 o0bf ons ery Libr date o.fettow ox seul 
<bigs Yo temmbanged. of qd cove A amimeacony qo 20 Dodifen adds? 
ra Tete chy at oop vind? dad? foe oid benotoald 818! ab oust Loo 
feed 9 antrad evoixh atom, att hogykepe eroearats stow O88 ‘unel 
— ieterad $8 te Yad tog ebomy Yo atedeed 000,028.0 tuode to yttooyme 
tngelte oxen meLinteper Dated Yo steaeg 88,808,028 Rio ont oahu 
‘Dakatot sewer: those bats @sai sf : “yanauroro Wath .6 Oost of 
nam nate »Ldarcob bao (6 dob to yabtvog moe LLE¢ ono ot oe 
oe to hang, 600, THO rods ry cane oat yak uot 
ae > wwe eso faked Ye whawog 000,880,% Sas eadoneg berth 
om Indus ve shag ak HCE Has EOL med mttsotarg Lauann soxne 
donne <0? OO0RL ca vaeLage set slasiog 000,080.88 daLatar tee 
tate Oe a Frenne lnicpeiabeanh seamaons set Sah thei 


























has doen socorplished int the 











oT 


_ ture content of lr, — grein prowht to a rier may vary 
fron to 25 ‘per cent | bat the average nay be 


a Ai 










— si, 
Bats ae a sighed 
Baa Sees, Te ee oattheds iinet ; i a 
; Hie wien aay naa 








hile aecaiamers h B er | Tee a ee a cas sat? cig 46 





ic Ste wet Habe! eae aR 
sted ot “vesenoooe ow * pote pe a t wobtearteape 
i Ree ot a ep ew aN he he 

diese oe bite pate suntan © mer oman 0 . 


. ech Yi Bulge! pe 


tmadt iw kes 0: 





iS : mn : % 


al 9 Yo mabtasvest® ott 29 q 





iis 
a 
ae 


| de Meanie: V4 A De ae Ree a paet Mei 
atenohwer ‘tetebenSegt ‘oa os pies pee pele ont matinee 
oc EAR Be OE lee a RR ali: sy ever on Saks Or ophv ns aie gree sith ASMA 5 Sea 
ode a actrees aod tose tI Ls ‘tg tootto ort bas oaks oats at 
By Pe gah Te ce i emir ety is, i Rta ed ee Rm fs ie 
tate bach a eed #F ean wt ee aoa Be 


; tk ws oh gs 
eee Nate | BR @ ® CHTAaE Kis RA es ae Be 








i ages aa ail 20s : * 
| Gass ee SudsEO tits 0 bac iocamee att intot 0 
Pane ae Me a ae Weaags aris e sek hh Saeki, Rae e ig ay 


| BalRD ot sols ace mud and? Boutotso of ce faubors Rian wodaté ¢ 
eS Ray; Lagu elas ieee ‘a & a ae 4 Ne 
“sHotterege a0 at 


” 4 é a sine my ous ee ee Sess, Cy Rt eT 
x Pei ait : (ee Sees rey Eat . NWAng he ae, Hee iy Sgr ak RAE AN a ia WE aide id LEA ire 
(Rita oan mi dahil f a nai. (ce 
Petites wie OS cd aie ge EM ete Pa at vg Pe et pe can WY ; 


Pipes 4 yePueie Y ie ere ‘gu 


q 


adea" 1 ae Ee a 


GiekBiiecng tp ¥ulowotl: eesti, Sige ke pied meh isi! oo Vleewe 


TN at aOR # oF ddggond made atoms cow wo Grab 20 tapsiny oxst 


Sane iE RAN pai har i ..0 da eee - sald 








ye 


oo wo aquriors odd tad snes se 28 of Af mort 
pith, SSO S. Ag “eu WER ROT Cay 
im | Fy otantxexege elaed ida a <ooe 

yen, ete mS finaly Sule at Ra Lae a ideas a ra aNEU 
10 aay Cha dendeet es eae 
RE fae aN Alo OCR ret 


if snstd Botantece at # vino aq ML oF BE mont 


bid a: ie eg iy tee ig Rae “ Be Rea Se Oa ee al a ig el 


are 


here ot “nto moet nada 20 Seung amy of omagero of haa 

4 Si eeRI Oe AS, oem Rios wa’ Deere Te: PAE 
ee Hots BOBS toss sommhong ULLaweL esDo e 
“er et yam dobie’, og 08 Yo Yometet tse Serrands 


Habel » 4 #0: . - pik rf i Fle oy be ta i spa Bos 
é oe 





















GR Beterial, moisture is evaporated, the air ig cooled, and the 
_ spun 0¢ the abe sor renoving moisture is reduced, causing uneven 
- @eyang, In order to prevent excessive power vequirenents and to ob= 
liginaiinniniaiininns. the grain is held in such « manner ‘thet 
» fhe, drying air hes to pass through only o few inches of grain. — 
ooo) oy She quantity of air eupplied per unit of time will vary with 
_ rein Qxted, ut teats indigate that apyroximtely 100 cubie fect of 
Grieve... High air velocity is contueive to rapid drying but an tne 
- Crease in air velocity will. not always result in 4 proportionate — 
® in evaporation of moisture from grain, This is due to the - 
Sense strugture of the kernels which provents rapid diffusion of — 
tolistare to the surface. 
este which have been mde im commercial driers show that the — 
(S0st of drying, exclusive of overhead charges, varies from approxi. 
mately 1/2¢ to 3/49 per bushel, with on average reduction in moteture 
(Of 5,5 per cont, The overheed cost por bushel of grain will depend — 
‘would be about eT TS Ey sane ie ao oot 20,000 
bushels per season, 

















The physicel characteristics of seed cotton, which is the rew 


| *‘Broduct cs harvested from the cotton field, are such that temporatures 
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“specific ererity of the need cotton has peraitted the Bureau 
lop 2 vertical tower-type of érier whieh has 7 or more hortzontel 
iimer motel floors ont through whieh the cotton is low by means of & 
ntimous blast of hented atmosphere conforming to the process require- 
“de tre of Grae mye nly stand! cotton ming fun en 
Pik ois ‘well mown to the trade, anf during the pest seanen of 
mately 110,000 bales of damp seed eotten have boon vary suecess- 
- at comercial ginortor in the long staple regions of the 

sh ons we yet pt Debts i “Such . a wideoprond interest has boon manifested a 
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| Ay 9,600 ibe. 0ftasp seed cotton por hour ant tnt the cost of tide éste 
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Forge Drying 

agatha edna adaatanati ate the weight 

moans thet approximately two tons of water mst be evaporated te ob- 

din one ton of dry mteorial. It io ostimated that epproxtuately 

1200 B.t.u. ere required to evaporate one pound of water from fomage 
ants, The combustion of conl produces epproxiately age tenn; 

pet pound amt fuel of] about 1900°R.twu, If the them, effieie 

| Wee LOO per cont, BIS pounds of cool or 252 pounds of of] (31 gallon 

} owe be wequiived. As SO per cont my be considered as on average 

| overall thermal efficiensy, 630 pownis of coal or 68 gallons of of2 — 

salen We detnets: 
34 oné tho emount of moisture in the air taken into account, 4 








































ning one ton of dry forage, The amet amount would of 
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SaAiiRANENA Secectmarittying emstttacn, but practically all of 
| Db dern 
_ the ériers may de Classified either as of the — hs el 


| orvapron conveyer type. Hh the overving dae pe tae foxtee 
Fi oR tray type itmy be dried whale. A Bigh drying ear ‘ten 
f \ chart perio? of expomme, and rapid Urying ate eheveotortatten 
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o> ceoa®he-igaple dra. daier usually consists of « drua or cylinder 
fron 6 t6.S feet im diameter by 40 to SO feet dn length, ‘mounted with 
ite axis horidental and in such a mamer that it ean be revolved at 
the @esired rate of speed. Where the direct heat method to tsed, 
am oil or coke-burming furmace ig installed et one 6nd anda dust ~ 
edlieeter, or chamber, for receiving the éried forage, at the oppe: ite 
lector by a conveyor, whereas in other eases the fen uscd for drawing 
the predicts of combustion through the érier is used for the purpose. 
4 -— tomands the discharge end of the Grier. Tw eome ‘Gnees this type of 
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- Plunger which forms & mat of 2 unifom a 
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condition of the foreas to be dried, sichii 
or the ‘operater, wi weather conditions, No Gefinite statement can 
2 — made as to the Pelative efficiensy of different types of driers, 
ges hh raion ‘the simple dru Grier cen be operated with less power ‘and 
r ' types, However, some of ‘the large apron ox 
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| “MMGE Yous to inerease the total cost of drying, The initial coat 
‘of drum drier installations ey vary frau approximately $5;000°t6 $10,000, 
martes the eave Sommer types may vary fron $10,000 te $80,000, 
"Methods end equipnent used OS RNs Os Se a aitin 
“the material to tho arier, a Well os the efriete 
“Astor fn the field and at 1 the drier, « 









In moking a dacparicen of the pertumanco of Adstenwat types ee 
driers, the kind of material Cried should be given cone 
eulent qhants with smal tens end | Leaves, puch sa. need 
 @lovers, ‘end alteita, 1 Pequent 





‘comodtion’ it te enowned that apitig ” nible grede of 1 

hay, whieh te B. 3, Mos 1 extern leafy, could be obtained by artiri- ae 

: ofed drying provided, of ocwrns, peng the ens wes ¢ut at the a tae 
set et 8A nee en earn at ng 2 
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